ABSTRACT Granite rocks is a very abundant material in Mexico because they are used habitually as borders for Þelds. The current work established the signiÞcance of this ecotype as a colonization site for triatomines of the Phyllosoma complex. Seven sites, arbitrary selected, in San Martin de Hidalgo municipality (Mexico) were investigated in April 2002 by using 210 mouse bait-traps left during the night in wall hollows. One hundred and seventy-two triatomines of all life stages were collected from the seven sites. Triatomines adhered to the tape that covered the traps or were found near them, and 36.6% of the traps collected triatomines. The principal species was Triatoma longipennis Usinger (1939) and low numbers of Triatoma picturata Usinger (1939) were found. The nymphal population was very young, probably corresponding to the reproductive period in April (end of the dry season). The infection rate of the triatomines for Trypanosoma cruzi was 49%. Because collecting triatomines in the Þeld is laborious and time-consuming, the mouse bait-trap method found to be practical to assess the population of triatomines within a sylvatic habitat.
IN MEXICO, 31 SPECIES OF triatomine are known to occur (Lent and Wygodzinsky 1979; Martṍnez et al. 1984 Martṍnez et al. , 1994 Aguilar et al. 1999 ) seven species play a major role in Chagas disease transmission: Triatoma barberi Usinger (1939) , Dipetalogaster maximus Uhler (1894), Triatoma dimidiata Latreille (1811), Triatoma longipennis Usinger (1939) Triatoma pallidipennis Stål (1945) , Triatoma phyllosoma and Triatoma picturata Usinger (1939) . Except for T. barberi, these species have been reported in sylvatic environments (Zárate and Zárate 1985 , Velasco-Castrejó n and Guzmán-Bracho 1986 , Magalló n-Gaslé lum et al. 1998 . Few studies of the sylvatic cycle have been done in Mexico, and a better understanding of this cycle could beneÞt vector control strategies (Rojas et al. 1989 , Dominguez Vasquez et al. 1990 , Galaviz-Silva and Arredondo Cantu 1992 , Jaime-Andrade et al. 1997 , Bautista et al. 1999 . Sylvatic triatomines are associated with a variety of mammal hosts; thus, manual collection of insects in natural habitats is very difÞcult. Recently, we reported that sampling sylvatic triatomines was facilitate by using small mouse bait-traps, especially in hollows of cliffs and caves around a community in Nayarit state (Magalló n-Gasté lum et al. 2001 ).
In the current work, sylvatic triatomines were investigated in the state of Jalisco (municipality of San Martin de Hildalgo). Several villages in the study area present high peridomestic infestation with triatomines of the Phyllosoma complex; the principal species is T. longipennis, but others have been also collected (Magalló n-Gaslé lum et al. 1998). Moreover, patients have been diagnosed with Chagas disease and cases of cardiomyopathy and megaeosophagous have been reported in the same area (Lozano-Kasten et al. 1997) . Occasional incursion of bugs into houses would be the explanation for human transmission of Chagas disease. Recently, the success of trapping sylvatic triatomines by using small bait-traps that can be introduced into any hollows was reported (Noireau et al. 1999 , Magalló n-Gasté lum et al. 2001 . In this study, traps for triatomines were placed in "lienzos." These structures are built with small and large granite stones and constitute boundary walls of rocks delimiting the properties between agricultural Þelds. We show that the lienzo constitutes a good ecotype for triatomines, and the use of small mouse bait-traps is very helpful for sampling because these walls cannot be dismantled without difÞculty.
Materials and Methods
The study area was located in a semiarid region of the municipality of San Martin de Hidalgo in the state of Jalisco, Mexico. The vegetation was deciduous seasonal forest and the main agricultural crops were sugarcane, Saccharum officinarum; corn, Zea mays L.; and Maguey tequilero, Agave tequilana. The annual rainfall average ranged between 987.6 and 1349 mm, with a dry season between October and June and an annual mean temperature ranging between 20 and 28ЊC (INEGI 2000) . Seven lienzos of Ϸ100 m in length and 1.2 m in height were arbitrary selected and investigated for the presence of triatomines during April 2002 (Fig. 1a) . A global positioning system (GPS 315 Magellan, Orbital Co., San Dimas, CA) was used, and the sites were between 20Њ 20Ј973Љ N and 20Њ 29Ј201Љ N and 103Њ 58Ј405Љ W and 103Њ 45Ј185Љ W. The distances from the lienzo to the neighboring villages were from 650 to 3,220 m.
Small cylindrical, wire-netting traps covered with double-coated adhesive tape and containing two mice with food were used as bait-traps, and each was left for one night in different hollows of the lienzo, 5 m apart (Fig. 1b) . The traps were left in the late afternoon, carefully hidden with small rocks to maintain relative obscurity, and collected in the morning. Triatomines adhered to the trap or were found near the traps. The collected triatomines from each trap were grouped in separate ßasks for further study in the laboratory. Samples were collected during seven nights, for the period of 15 d, by using 210 traps. The adult insects were identiÞed using morphological criteria (Lent and Wygodzinsky 1979) . Nymphs belonging to the Phyllosoma complex are morphologically identical; thus, only the different instars were registered. Feces from each bug was mixed with phosphate buffered saline and examined for the presence of T. cruzi ßagel-lates by direct microscopically observation at 400 magniÞcation, and an infection index was calculated.
Results

Field Collections of Tritomines.
A total of 172 triatomine specimens were collected, comprising 21 males, 33 females, 8 Þfth instars, and 110 nymphs of stages 1 to 4 ( Table 1) . Mortality of the mice used in the traps was recorded. The number of traps positive for triatomines was 36.6%, and the average number of triatomines per positive trap was 2.23. The seven lienzos were positive for triatomines, but the proportion of positive traps and the average number of triatomines by trap was variable (Table 1) . Of the 54 adults, 50 were T. longipennis and four were T. picturata. The T. picturata specimens were collected in three different lienzos. The adult sex ratio, although biased slightly toward females, was not signiÞcantly different from unity (df ϭ 1, 2 ϭ 1.35). The age structure of the population consisted of very young nymphs with a low proportion of Þfth instars (4.6%; Fig. 2) .
Infection Rates of Triatomines. Low numbers of Þrst instars were examined due to the difÞculty in recovering living specimens from the tape covering the trap. Thus, a total of 107 feces of bugs were microscopically observed (Table 2 ). Triatomines positive for T. cruzi were found in all the lienzos, and the infection index ranged from 33.3% in lienzo 1 to 85.7% in lienzo 7. The infection rate increased rapidly between the Þrst (7.1%) and fourth (56.2%) instars, and reached 68.7% in adults. Three of the four T. picturata were examined, and two were positive. Infection rates were not statistically different between female and male T. longipennis (df ϭ1, 2 ϭ 0.05).
Discussion
In Mexico, triatomines belonging to the Phyllosoma complex (T. dimidiata and T. barberi), have very large geographical distributions. Recent reports demonstrate their epidemiological importance for Chagas disease because they easily invade peridomestic areas and trend toward colonization of human dwellings in various regions (Dumonteil 1999 , Ramsey et al. 2000 , Martinez-Ibarra et al. 2001 , Mazariego-Arana et al. 2001 , Rangel-Flores et al. 2001 ). Vector control has been shown to interrupt the transmission of T. cruzi, the agent of Chagas disease, in most countries of South America (Dias 1993), and health authorities are attempting to establish such control programs in Central America and Mexico. However, in controlled areas, several reports have described recolonization from residual domestic populations or immigration of bugs from sylvatic foci (Harry et al., 1992 , SchoÞeld 1995 . In Mexico, the majority of species found in human dwellings also are sylvatic, making the implementation Moreover, wild animals (squirrels, snakes, wild cats, rats, mice, and armadillos; "tlacuaches"), arthropods (spiders, scorpions, bugs, and beetles), and some birds use the lienzo for reproduction, protection, and as a resting site. Interestingly, in the area studied, T. longipennis was the principal species collected in the villages (Magalló n-Gasté lum et al. 1998) as well as the sylvatic environment around the villages. Similarly, in the state of Nayarit, the most abundant species, T. picturata, which belongs to the same complex as T. longipennis, was found in equal numbers in peridomestic and in sylvatic areas (Magalló n-Gasté lum et al. 2001). Together, these observations favor the hypothesis that bugs move constantly between Þelds and peridomestic areas. Large areas where the lienzo probably play a main role in maintaining reproductive activity of triatomines characterize this region.
The age structure of the population studied here showed an abundance of Þrst instars in April. Older populations were collected with the same methodology in other biotopes (cliffs, caves, and burrows) in Table 1 ). The 1Ð5 correspond to nymphal instars 1 to 5, respectively. A, adults. Nayarit during June 1999 and January 2000 (Magalló nGasté lum et al. 2001). In the Þrst area, T. longipennis is the main species and in the second one, T. picturata. These species exhibit high genetic homologies , Marcilla et al. 2001 . Their biological properties are probably very similar. According to the data, we would assume a seasonal oviposition during spring, followed by the development of nymphs to adults during summer and autumn. The generation time would be of 1 yr, and the lower temperature in winter would halt the development of triatomines, as has been described for other species (Gorla and SchoÞeld 1989, SchoÞeld et al. 1998 ).
